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ABSTRACT • ^ ' " ■ 

An experiment w.as carried out tc determine how th'e 
memory search .of a.two-glause complex sentence in. i-mmediate mem6ry 
carried out. An itjes^tecognitioji tas'Jc iTas performed with 32 native 
Englishr speaking^ right-handed .adults who listened'to -eight 
two-clause complex sentences preseir;ted to' the left ear, each . ' 
iffiaeidiately followed by ar probe word. presented tp the right ea-r; The 
subjects indicated wlieth^- or not the 'probre word occurred in the - 
sentence^ .and their recogfiitiori latency was measured. An analysis of 
variance was performed on* recognition latency ,d-s a function- of the* 
three' inflependemtr variables: (1) th^s^riai pgsitioii <?f^ tHe target ^ 
wbrd> ea.rly qr latei within (2) a , ma^n or ^i^'boidii^ate 'clauser (3) 
initial^ or final- clanse position. The findings 'of tbis experiment ^ 
were: (1) a word in the £iri^l clause is recognized significantly 
faster' than a word in the ^initial clause; (2) f <:r. subcardinate 
claases,. subjects, take long ef •to respond to a targ^et #ord ' occurring 
lat^ in ^ihe cla-use t*han to a -target w^^d-^ occurring earX^-*in, the • ^ 
'cjlause; fpr^maiii fclauses^ subjeci^ t^^ longer to reapond to a target 
word, occurring early 'in ,tl^ clause tlwR.,to a target word ocdurrxng 
late^ in tfie, ^clause. Preset^ 'Storage models of sentence processing aad 
mfemory sekrcl^ models are inadeg;Taate to account *f or all the^dauta* A 
c6mb5.ne& storage-search ^ account i^^ proposed • .(Author/CFH)^ * * . 
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Abstract." 

■'"*'• • . ' 

The. f ollovrlng question wa^ pose4t How .is the memopy search of a two- 

■ * ' * , ... , ■ 

clause complex sentence in inmedlate memory carried out? An item- 

recognition task was performed with 32. native English speaking,. 

♦ ' ' . ' ^ 

adult', right handed subjecis who listei^ed tq.eight two-clause complex . 
s'entenc^s presented to the left ear, each imnedlately followed by a 
probe word presented to the -right ear. The subjects indicated whether 
or not the probe word occurred in the sentence and their recognition 
la:tency was measured. An^ analy^s of varianoe was peitformed- on 
r6cognitioii latency as a function of the three independent Variablesr • ^ 

(a) the.serjLal position' of ' the target word, early Or lat'e, wi.tfoin . 

(b) .a main* or subordinate plajise/ in (c). initial or final cUuse ' v,. 

po^tW;' 'The i?a.ndings'of ^ihis experiment wea^ei^ (a) -a- word--i«vfche' 

final'clause ia recognised' sigrificafitly. ^asteif than -a.-word-i-rf ^he- ^- 
' ' • ' ■ ' ' " , ..-'*•. 

«initikL clause}, (bj for subordinate "clauses, "; subjects , take lon^r to 

• * . . , * , .•:*.'.'. 

respond to a target * word'/«occurring -lat ^ in the * clause, than, tp^a target 

word occurring- early in the' ciausej for malai clauseg, subjects take ■ 

io'nger to respond %p a target word occurring early in the clause than , » 

to a target word oc-curring late in the clau#. Present storage modelsiP 

* mf' ' «... 

of sentence- processing and memory search models' are inadequate to apcount 
' for all the data, A combined ,storage^search accomt.waa proposed. A . 
serial self-terminalipg model of clause acces.^i^ig, with final'- clause 
search occurring prior to initial clause search, fit the data better ^ 
than a simultaneous search of both cliuses. Clauses are -searched either 
in a primary on a secondary buffer, depending on clause type (main or 
. suborditiate) and xjlause position (initi-ii or fikl) in fhe s^ence." 
" To .'Jxplaiti ^he difference in mode of- search ^between ra?iin and sui»rdina€e - 
clause^,'' It ^ was suggested that jnalrf demises Exhibit a property 'of • 
primacy over subordinate clausea. 3 - * 
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■ ■ . ' ■ ' '.. 2 . • - 

How 'is .the memory^ search tff a^'tfwd-ci^iu^e )cpmplex •sentenoe'-in , 

'inunediate memory carried out? Some investigators have used a' real . 0^"" 
time procedure,- the' item-xecognition task, in an attempt to describe 
the way in which a lisi of items ^n immediate memory is scanned for 
recognition' (Clifton & Birenbaum, Gorballis, 196?; Morin, DeRosa, 

& Slultz, 1967? Sternberg, 19^6, I969). In the item-recognition task^, 
subjects are presented wfth a set of stimuli, often digits^ to be * ; 
memorized^ followed by a test stimulus (test 'digit-' or probe). The « ' ? 
subject 'is to'deci'cLe whether or not -the probe occurred in 'the stimulus . ^ 
set and to respond as^^quickly and accurately as pb^,ilire, -The 
reaction time from probe onset to response is reqoa^ed as the depentifnt 
vari^able and is^ taken* to imply the' nativre of, the mentai operatioi\s " ' ^ 
involved (fbr a discussion of search, procedures, . see Stertiberg,* L969)/ 
It Is not clear JfhSther memory-scanninig for Tecognitlon-^f list 'items' 

^is'best described as a serial' process, in which internal items are 
scanned >one at a time, or a parallel process,"* in which items are . * ^ 
scanned simultaneously. Sternberg (1966, I969) has maintained that 

^ 'x ' * X < . 

recognition of list items is accomplished by means of an exhaustive 

I 

serial search? i.e., after all the items are searched* one at a time^ 
a response is made. An exhaustive serial search entails a flat curve ^ 

for mean RT by serial ppsition. Mbrin^^^DeRosa,' and Stultz (1967) 'and ^ 

\ ' ^ ^ * 1 

Gorballis (1967}, however # have produced item-recognition task data ^ 

, 4 , ^'^ ^ ' ^ . - ^ 

showing a recency effect.^ Sternberg (1969) noted that iJnJitem- 
recognition ext)erimen-ts 'which showed a, recency" effect the interval ' - ' 
• between ^he last list.it^ and the probe (probe delay) was less than ^- 
1 second. Clifton and Bireabaum (l970) found that with short probe 
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delays (witljin about 1 second) ^it|ie^ serial position feurvo showed a 

recer^cy effect* bu^ vas flat at longer delays. Their finding 

suggested that the primacy of inemdriaed ' items may affect the shape 

of the serial posit ion^ curve. * ' / • ^ , 

In some it^em-recognition .studies subjects were asked to indicate * 

'whether not a probe word occurred in a two-clause complex sentence^ 

just'heard (?aplan, 197U 1972) iCornfeld, Note l). pne might suppose 

'that in searching for a word in a sentence just"1iea3:d the'si^bject 

simply "reads'* the sentence out of memory much as it is spoken, i.e., 
;».•*' . ^ * 

in the o^der first word of the sentence, .second wo3:d, 'and. so on until 
*a match b^^fcrr^e^n the prbbe word auid tfee -target -word!' is found &nd a 
positive response is given, or no match is found and a negative response 
is given, (serial^self- terminating se^.urch' in order of presentation; . 
However, there is reasc^i ,to believe that this As not the case in any 
simple way. *A number of studies have fo\ind that words in the 'initial 
clause of a- twp-clause complex sentence are isignj^icantly more - ^ 
difficult to retrieve from immediate memory than words in the final 
clause; initial clause' ^^ords* are -recalled less often and are recognized 
less rai)idly than final clause words^ where* serial position from the 
eod of /the sentence was ^held constant. Jarvella (l970) demonstrated 
that f cee recall for words^ located prioy Co the ^clause boundary was 



icaotly poorer than-for words located after the clause boundary^ 



signi 

that Initial clause words were responsible for 60^^ of all errors, 

,'Hhile-^final clause words were responsible for 3/^ of the errors. • 

Jarv€jlU-^nd, Herman (1972) found that the words of the final"cla»%e 
"* - - ' » ' 

\ . " • . • : % • 

are .recalled significantly more often than the words, of the initial' 
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, V 

clause. Jii addition, they found an interaction for clause position 

(initial vs. f^nal) and clause type (main vs sujiordinat^,. . A-iiain, 

clause in firtal position, is recalled .significaintjty better' than ji, 

main clause in ^nitial positionj in recall from su^rdinate Clauses 

there is no difference between initial versus final- position.:;-- These- 

f indings-^Here not entirely consiatent with the'- "immediate clause J ' ^ 

hypothe;fis" proposed by Jarvella (l970)< -namely, that upon Rearing 

a sentence, a' constituent structure* is 'stored in Wmory \intil. a \ • 

• • ' 

se*mantic,interpretatlj5ia^0;f the immedlater clause is assigned. Storage 

of- a 'subsequent constituent Btruct\u:e- interferes with the verbatim 

r,ecall/9f the previous clause. .To explain why claus^ position af f ected - 

recall from^main clauses but did not affect recall from subordinate 

— - . ' \ • • ' • ' 

clauses, Jarvkla and Herman (19.72) speculated that there was a 

=.". . . more rapid and natu3;al iniferpretation of main clauses -in -the 

initial position of sentences and of subor<knate clauses ,in the final 
position.' To put.it the other- wa^, listeners' more delayed interpre- 
tation of material in sentences with •subordinate-mai'n clause ^drder • ^ 
would tdnd to leave them-more superficially (and full^) jrepresented 

irv memqry" (p. 383) • • , h 

' «' Bever, Garrett, and .Hurtig (1973) found that sgnte^ice /jompletjjo^ ■ 
. of incomplete clauses with underlying 'ambiguity takes significantly 

longer than for '-unambiguous 'controls. Woweye^^ 'between ambiguous 

and unambiguous complete clauses RT for sehtepce conpletion does not 
. differ^.si'feiTificantly. They suggested" tha;t at the end of a claUse 

semantic interpretation is ^ssi^ned and^t'he eidernal f orm of the clause • 
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Is dropped, ^ .... 

To discover if ihe clause boundary affects recognition- memory, '-^ 
Caplan (l971, 1972) employed *two-ciause' seni^ences^, all subordinate- 
.main clause order,' in an it^m^recogriitipn* tasfc vdth a target ||ferd 
either thejiast wora of ' the initial clause '.or* the first word oj^he 
final clause. He presented sentences of thi^ fdrmt . ' * " • 

•la. Now* that .artists are painting in oil,, prints are rare. ' ^ 
lb. Now that artists are working'-fewer hdurs, oil :prints are rare, 
' The.subj^ects heard a sentence, a to^, a:nd*then, 3. prob^ >Jordj^l)robe 
delay wa« 150 niiiliseconds. The subjects, indicated whether* or not ; 
the probe occvtrred^in the sentence and the time firqm onsets of the i)robe' 
^to fespons^ was measured- Caplan found that for probes cor?r-esponding ' 
to^ the target word of .the temiinal clause 'mean RT is significantly 
faster than for\robes corresponding iSf^ the target word of the 
imiiiediately iJreceding claus6. He perfo^ed a second identical ' study 
except that ptobes we35e presented visually,^ and argalti found that mestn 
RT for probes from the final clause' is significantly faster than for , 
probes from th^preceding^ clause. Korirfeld (Note l) a^ked wlffether the 
' boundary effect fqipid by CapH^an with"jgujbo±xiinate-main sentences would 
also be found with ,mainr?ubordiliate sentences. She employed 'sentences: • 
designed as follows (X « target word;i 

2a, X; \ ' 2c. ' X , • 



subordingute ^ main ^ main subordinate, 
2^, ^ , X. ^ . 2'd, ' , X ^ 



subordinate mai^i • main r • 'sutordinate 
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For -clause orViers, :Kornfeld found the bountjary effect— that -subjects 

take significantly longer to recognisso a ^ord in the initial^ clause . 

than in tbe'final clause; In^ addition, she reported thdt mean RT'^ 

is faster for main clauseS' than ^subordinate clauses; that when the 

' ' - . ' ^ 

evehts of both*ciauses. are. closely pohfieated aiidv plausible, mean RT^* 

i,s faster for- main- subordinate prder than^ subordinate-main; th^ 
'"dominance effept;" * ^ # 

Tliere'is general agreement iu^the^ literature that two-clause' ' 
•sentences are processed clause-by-^clause (Abrajas, ,1973'; Bever^et, al,, 
1973. Bever, Lackner, &"^ol2, iey&c, Klijk, &,Lackner, 19691 

Caplari, 1971,. 1972; todor & ,3ever. 1965; Garrett, I9655 Garrett, . 
Bever, & Fodor, I966; Holmes & Porster, 1972; Jarvella, *1970; 
Jarvellk' HerJnan. * 1972 ; 'Win^f ield & ^Klein, 19?0) , If, -however, 'it 
is corredi to * conclude What $ent^^^^ are processed in clause ,uni-ts, 
rather than as a whole/ then it is iraportant to consider that- memory- * 
scanning. wit^iin clause units may be af£ecte^ by a word's seirial' 
pUition within the clause; - Caplan^ (1971 .1972) and IComfeld (Note l) 
confounded serial position of the^ target word within the clause with • • 
clause .position and type "(see sentences la - 2d). This, leaves open ^ 
the po5sib"ilijty ^hat trie difference In recognition latency between 
initial/and final clauses 'may' be aj^tributed to the_ manner J-Vi which, the 
clauses wer'e scaftned in memory The inference .that the difference, in 
recognition latency between the lagt woyd of the.ii^tial cl^u^e and ' 
the first word of the final clause was due to clause position jpresupposes 
-that 'the nura'b^r of words (syllable.^,' phonemes,- etc.) in a clause does. :' 
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♦ 'not affect fecCi^nitiorr latency j and that a target' wotxl's serial . ^ " 

position .within the clause does^ot Siffect reco^jnitidn ."latency. ; Doth^ ^ \ ** / 

of' these a.ssuihptl6ns K^e -^beon shown ,to be fals^ ifr recognition of list 

' items,' Sternberg 1^1966) showed that recognition la-tency is -aMirect 

... , . ' • 

function of list length; , .It was pointe* out e^lier that other 

investigators hav^ found ^thjit with probe delays of less than approximately 

1 second; the ^serial position of list items affects recogniti<>n latency. 

One search bypV^thesis for the boundary ^effect Is a parallQl search 

of-the^initjal and final clauses W^th.a Teft-tor-right •serial self- \, y " 

' * ' ' • ■ N A ^ 

terminating search ifithin clauses (Parallel Clause Search Hypothesis). J 

" \ - ' . i 

That is, the words of a clause are scanned one at a time in the order 
I ^' . , y : , ' ^ 

1 of presentation until a match between th^e probe and the target word is ^ 
"'v—x '-J ■ . 

found; wh^n a matcii is found, the' search is terminated ^nd a Response ' 
- _ . , ^ • • • \ ^ • , - \ « , , . 

. is made. If this is'goi'ng on in "both the initial and finai clause 

* simultaneously, it woul(i be 'expected that the earlier ''a target werd * 
occurs- in the clause,' the^ faster wo\ad be recggnizedj It is 
unlikely, however that only^ serial positi-on within a clause affects 
recognition, latency. There is. reason to believe that in addition <to 

' a word^s serial position within a clailse, the type of claUse "dnd the ^ 
•order of clauses wfthin the sentence may 'influence retrieval (Jaryella 
& He,rman, 1^72} Kornfeldy .Note l). Therefore, a second--sear^ hypothesis 
for the^ boundary effect is a serial -self ^terminating search of final 
4 ;an4 initial clauses, respectively.! that is, final clause It^s are 
\ ^' searched before initial clause items are searched (*SerIal Clause Search 
^ /Hypothesis). If this is true/ then the^mean recognition latency f or ^ • ^ 
• I -final clau||plords should be less than- the mean recpgfiition 
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ItitenQ/ J*or initial clause ,^02?ds. ~But,,xheh> why should the order 

^ * \ ' ' ' ' _ ^ - ^ \ ^ 

of clauses matter a3 K<5rnf eld Note f) found ^with main-subordinate 
order- faster thun '^sutordinate-^main?\ This finding may ^be accounted 1 
for if jnain and subordinate clauses gxe sisarched 'lil^f erentJLy JFirom' 
one another, e.ff/, 'if main clauses show a recency effect aijd • , • 
subordinate clauses show a primacy, effect. /, / ' - ♦ 

- . On- intuitive, grounds and generally ^upiiprted^ by linguistic 

, ^ . ^ . ( ' ' • ^ ' - , 

theory •(Langacker, 19^7 the clauses of a, complex sehtence;may be 

^' , ' » ' ■ ' * ' ' ' * ' ^ -'^ 
said to be in a i:elatioli of subordination^ where the su,bordinate clause 

is an embedded constituent-Xn the main clause, Siyppose that '.tiie ; * \ 

centrality of 'Ahe main clause increases 'its primacjf relative to the 

subsidiary subordtinate clause. ^ It would therv be expected that *main 

clauses are processed differently Trom- subordinate clauses. Some 

j)sychologie:al evidence 'supports this position. 

For example, . BeVer (l970) asked children 3 y«pkrs)^to repeat\ ' > 

sentences like. % He reported that the children tended to repeat onlj;^ \ 

3. The eliphant' that likes the pig bit the cow. . ' ^' * * 

one of the claufees ("the elephant likes^the* p^.g, " or -"the elephant 

.bit the cow") . /-At about- 2j^ears ol^the childreh tended to repeat 

the main clause jfathet than tK^ subordinate clause. In a series 6f 

studies on coltlprehension of complex sentences vith • theconrjunctionsj ' 

'^«>efore" and 'Rafter," Sifirbii and McMahon (l970) ^gathered da*a wHjh 

> ' * ♦ 

adult ^subjects which they interpreted ^o show -that "what is asserted 

/"^-^ . * 

in. the main* clause of a sentence (e.g., "he sang," in "B'dfore h^, ' 

• ; • • • , 

dahced, he sang") is JH^re accessible than whaV is ^asseH^d in thQ 
subordinate olause ("he danced"), although there' is no comparable * 



^difference due to therOtcter in which the events are mentioned. • (p. 

' Bised on the serial clause search* hypothSsi^ of thi^ study,, it is 
' \ , ^ ' . \ ' • — ■ ' 

predicted that the wordsrin the final or ^immediate clause will be. 

r^ecognized significantly faster than the woi^ls in the initial or* ^ 

*fc * » 

previous* clause 1 Moreovier, • if main' blauses* exhil>it a gradient^ of '-^ 

primacy over subordinate clauses, ^it is. expected that the manner of 

search within-clauses 'will differ between main and subordinate clauses 

(Within-Clause Search Hypoth^k'is):- * ' . ■ / \ 

It is clearphat without knowing t'he pattern of recognitidn* ^ - 

,-* '^**,*' 
latency^withiJj clauses, it is risky to decide on the theoretical 

,lnf epTgnces to be dtawn from between-clause reco^ition' latency^. _At - 

presetS' it* is unknown what" part of^the Rt curve is" being sample* when • 

/ ' • • » . ' . ^ ' ' ' . 

the last. pos4.tion of the first clause is compared to the first position 

- ■ " , ' » ■ ■ * ' ». ^ - "* . ' . , ■ 

of the second clause. , ' " . . 

What, is required is an examination of Item-recognition task data 

* derived Yrom two#clause sentences in wfiich a test clause meets the 

■> . « . ^ 

^. > * 

following conditions I tTiat it contain a word which may occupy an 
early or lat^ serial position withojt altering ^the meaning o^ the 
sentence^ that "it can function in>>Viitial or final, clause pc/sitloni 
that it can function either as*a ^utwrdinat© or main clausV. An item-^ 
recognition .t^ wi1^h sentences designed on -this model .satisfi^s^ the 
following' objedtivesi^ it beQomes possible tP . determlni^ the mean , 
recognition latency between early and late target words within the 
clause, while varying clause position and/or type. Hence, the general 
finding in the literature, that it is moj^e difficult to retrieve words 
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from th« initial clause than from the final one, inay be attributed\tp 
, a target word's serial position, within the clause, clause type, 'clause 
position, or*-^n interaction amongst these variables. Also, it becomes 
possible*^ infer the mariner in which the clause is searched from, the 
' j)attern of recognition latency data. Tlie present study attempted to - 

accomplish the'se objectives. ' * • • * * 

♦ . ^ ^ 
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' • > • * Memory-Soahning 

J' ' . Method ' ^ • ^ . « . 



'^ '^ • The subjects jg^^' 32 J?a& at Columbia University, 

Sjibjects. vfere'riShlM^fe^ and native speakers -of English. 
Materials- ' 




Sixty-fo^''t|r^J3^use test sentences were constructed. Jn' each 
- ^ :^fttence, on^ ^cfausfe met the follovdng conditions: -(a-) it consisted- - - 



of between liitle ♦and eleven iUQnsyllabic words'^Cwith the excep.tiOn of • 
1^ -.w^- - ^ . two dx0yllabic_targe^t words); (ib) it contained a ttog-et word« which ^ 



ife'.R coxad-Juncticitv in two positions -vdthout iLterl4ig-%ie.%eaJiij^ 
' S.^ sentence; (c)*'it could function either as:* a main or subordinate clause ^ 
. V : -.in eitlibr initial' or JTinal position. The sole restriction for the ^• 

' «[;^; <^l^j^se was that it satisfy^^condition (c).^ Thus;";^*a test sentence 
Krp^ . ^isht alternative forms, which i/iU be re^rred to ^s a set. 

- .-^^^^^^owing exemplar illustrates the permutations by serial position 
? ? ■ v ^i^.^^^^he^ "target word within the clause, clause type, and^dlause positioni 
-V ^ ^^^^ ^ ' ^^^^ 

** ^{ W . ^1. '^ough the clowns and the trained bear were fUn to watdh, the- 
1/^^'^ man' on the flying trapeze was the most bQceath-taId.ng ac^.<5f all. 

2, TliougH the trained bear and^he clowns were fun tp watch, the 
^ man onHhe flying trapeze wap the most breath-takitig act^of -all. 

- ,^ ; ' . . ' 3.. The clowns, and the trained bear were fun to watch^,- though the 
^ " man on the flying trapeze was t|ie most breath-taPdng actyof all# 

4. The' trained bear and the clowns were fun tft watch, ^though the 
man on the flying trapeze was the most breat];i-taJdLng ^ct of all.. 
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5. . Though the jnan* oiylhe flying trapeze Has t)ie most breath- 
taking act of edl/ the- clowns and the trained bear were fun to watch* 

6. ""Though the man on the flying trapezfe was the mo^t ^^hreath- j - 
taking act of all, the train.ed bear arid the! :c3:0>ms w ere fun to watch* 

. 7, The man" on the flying trapeze "was* the' inosti' breath- t^Jcing a<St 

< - ** . ♦ 

of 'ali, though the clowns ' aj^ the trained .bear were fun to witch. ■ 

^ . ' ^ ~^ ^ . • , ; . . 

8, The nian. on the flying trapeze was the most breath-taking act ^« 

of all, though the trained bear and, the clowns were, fun to*^watch> ^ 

. * / ' ' ' \ 

Seven' other sets of test sentences, , differing in semanitic^ content, were'. 

' ' • • . ; ^ V ^ 

consiruc1?ed.' In all, eight sets ^were used, Ac^osp' sets,' taa^et words 

were distributed in various serial:* positions rangin^/Spom one^^o eight 

syllables from the beginning 6f the clause, • ; ^. , 

Thirty additional sentences were cor>str^icted;> Sifec' ^served as pr|ptfce 

, ^ * . : 

sentences, three subprdinatermain and three main-subortjin^te sentences. 

(subordinate-main and main-^bordinate) 
For each clause order • - , one probe was fyom the beginning 

of the s^tence, on*e was from the' ^d of* the sentence, and one was not 

present in the sentence. The. remaining Zk sentences served as ^filler 

'a • p . 

sentences to vary the serial position of the target^ word. The filler • 



sentences ;Consisted, of 12 su3x)itiinate-main ind 12 main-subordinate * 

0 . C subordinate-main and main-suborrUnate; 

sentences For each clause order ^ , ,^our pro^s were irom \ 

an extremely early position. in the sentence, four were from an extremely 
late^ position, and four were not present in the sentence. (See- Appendix 
A for a complete listing of stimulu^ materials) • ^ • , 

Design ^ - ^ 

The experimental design was a 2 X 2 X 2 factorial designr the* three 
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'independent variables •wore' ^iause^type (main or su\»rdinate), .clause 

f ^ * \' \ ' • \ ' ' 

position (initial or final) r gjid serial position of the target word . 

. • •< ' \ ' ' \ ' ' • * 

rvdthin the clause (early (s) or daft e (L*)).\ Eight groiips .of four subjects 

*' * • \ • ' \ ' ' ' ' 

^ere randomly assigned to eight tape ^recprded lists of ;3entences^ the - 

•Itaues Here balanced for main effects of the \three indeperikeht' variables, . 

but noi; all possibly treatment combinations occurred on each tape 

• (i.e, , clause^type was combihed with E pnly ov h only in bath cl^3e . . 

orders so that one tape was the',complement of another). To fvLlly^ ^ ^ 
^ * * \ . *- • ' 

'balance the design, each subject's two responses 'for 'a particular 

combination of independent variaKLes (e.g., S, /subordinate; .initial)' were 

, ^ , u \ , ; ^ " i ' ' 

' averaged (where "only one entry Was availably, it was used a^ IfHe^Jjair 

mean) and randonHy paired with tfie apwopriate mean response ol* 'another 

subject who had heard the coriplementary tape (e.g., subordiriate, 

Initial). 'As a result, /there were l6 pair means in each condition^ 

Ei^ht presentation- lists were constructed. Each list* consisted of * 

only one^'sentence from each set^ Vithin each half 'of a list the^:e was ^ 

'an eouaL tiuabel: of subosrdinate-inainrand main-subordiifate test sentence's 

an equal number of occurrences of a target word in subordinate a^d 

main clauses for each clause ord^*with target words etjually dlstr^Uited 

across early and. late positions "qy <d.ause order bu*t not claus^.,type» 

'Within these liiiiits, test sentences were randomly ordered. Art eqiual 

number of subordinate-main and main-subordinate filler sentences 

* « - y 

occurred in each*half of the list', \{iih an eq[ual ^umber of early, late, 
and not present? target words. The.ortier of test. sentences and fillers 
was constant across the lists* . In short, acres? the eight jM:esentation 
lists sentence order. renMned^eorrstant, while clause typej clause 
position, and serial position of the target word within the. clause varied. 
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ApT>aratus 

The eight presentation lists- were tape recorded by a male Standard'. * 
American speaker/ Fillers and test sentences^ were recorded- on one 
channel in a monotony (an oscillator aidjsd in fc^.|ping'^^)itch ,constifi!t) 
with an atteiajt reduce clause l)oundary juncture. Sentences were 
recorded in this way "60 insure that sul^ects se^ented *the sentences 
according to syntactic knowledge rather than iptonatipHal,cues. Probes 
were recorded on a second channel;. The meaS interval between endi^^of 
the' last word of the test sentence^ and'ons'et of ^Jie' probe word wasl327 * 
seconds with a standartideYiation of ,100 seconds. . • 

Sentei:ices jahd probes were* presented Snditop^ally toT saibjects with a ' 
Tandbei:^ series. 12- tape recorder an^ "stereophonic he^phones.,. Ons.et 6f 
the probe 'activated a Grason-Stadler yoicS operat^ed r^elay whicH' startled 
a Hunter? millisecond timer. The subject *s spoken resp<»ise stopped the, . 
timep via nicropTrone and -a second voice' operated relay. 
Procedure 




Siiljects were tested individually. ^The subject hear^ a sentence 
imediately followed by a" probe word. Ce n ten^es ,an^ pr obes->¥^ce 
■ dlchotige ia^-^j L ^ ^eiifceai ^^ntences wejre" heard in the left ear anCd probes 
in. the xiji^ eax. The subject was iiistructed to' say "In" $f the. probe 
was mresent & the sentence and "Out" if it was not present, and to 
respond as 'rapidly and as accurately as possible. Keaction time w?is,, 
measured frSik the onset of the" probe word to the subject^s response. 
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• • * ^ Results 

Of 256 dittct points,^ ISL errors^ and 3 missing data points were excluded 
.from this -analysis. Also, responses two standard deviations from a 
subject ^s mean for the test 'sentenqies jfere eliminated. Eleven responses 
'were elihiiiated on this basis. An analysis of variance on reactiog; tijije 
as a function of clause type/ clause^ position, and serial position of the 
target word r within the clause was * performed on the remaining data. The 
results of this analyis 'are^hown in^ Table !• . 



Insert Table 1 about here 



.\ 

Mean RT^for E and L target 'worcls by clause position and clau^ ^^^.C^k-^ 

are presented ih Table 2. A significant main effect was found for the 



•^^r - Insert Table 2*al^ here 



clause position Jf actor j mean RT for -the target' word within the final. \ 
clause was 17705 secondhand mean RT for the 'target ^vrord in the initial 



clause was .95^1 seconds (F I9.I82, p< .Opl, df « Mean RT was^ 

siinificailtly greater fo^: initial clause probes than^for final clause 
probed in seven ofHhe eight test sentences. The- interaction between 
serial- position of the target word within the clause ( E or L) and clause 
ty^e (main or subordinate) was ^significant! Figure 1 shows that ihean, RT 
increased >rith -sefial positioji (a primacy effect) in* subordinate^ clauses 
and mean RT decreased with serial •position (a*. recency effect) In irtaln 



clauses (F « 6.625, R<.025i df « 1/15)^ A iprimcy effect;was obtained 



Insert Figure 1 about here . ' 



for subordinate clauses in tf^ve out of six *and six out of eighty test 
sentences for initial and final clause position, respectively. ;.A 
recency effects was. obtained f 01* main, clauses in six out of six and seven 
out of eight 'test sentences in initi^Jij^d .final clause position, 
respectiv^y (response errors accounted for the missing sentences). An 
additional chedk of stimtaus materials was made, since probe delays varied 
amongst sentences. The corrl^Uon. coefficient was computed- |or probe 

delay, by RT (?:,«>-. 183). ' . . . ' . . 

••' . . ' ' <■ 

In short, if probes were in a 'subordinate clause,' then early target 

words were recognized faster than late* target' words, regardless of whether 

.the clause was in initial or final position in the sentence, ' If probes / 

were in a main clause, then late target w<Drds were recognized' faster 

than* early target woiads,, agajjin regardless of whether the clause' was in 

initial- or final position in the^ sentence. For all leylS of other 

factoid, -"pro^s in final jfclaus.es. were processed more q,uickly than probes 

in initicd clauses. Thfere were no' additional significant main ef-fects or 

irtteractipns. ~ " . ' » • 

It is important to note that all reaction times two standard & 
deviations or more from a subject ^s mean -for the test sentences and all 
18 errors error rate) occurred with initial clause .target words and 
none, with final. clause t^^t words. " The overall number of errors was 
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probably Inflated (approximately 2J^) by-alj least one l()r^obe word which - 
was diffic\ilt to' understand. For this reason and because the number' ^ 
of error^ was small, no fufther analysis of ;errors was 'made; 

' It is concluded that a word's serial position witjlln a clause; / , 
clause pokition, and clause type all influ,enced recognitipn latency ^ 

for •the words of a two-clause complex sent^ce in immediate memC>ry. 

^ • ' ! / ' ^' 

The findings of this study suggest th^ for a two;:^lause complex • ^ ^ 



sentence, in imiiiedi^ memory, the clause- ftmotlons as a perceptual ' 
Tird'ti.that sentence processing is caxH»M out clause-by-dausej. that * 
the f irial clause is more readiXy avaiiatie than the initial- clause; 
and that the manner in which a clau^e^Is searched is related to the ' 
clause typQ. 

Discussion " > . 

** * / * 

The fin^Q:n^ in this (study that a word in the final clause is ^ 

r'ecognized ^gnificantly faster than a word in the' ^^itial clause 

is consistent with the boundary effect found Caplan (i97l) aad 

st^orts the serial' clause search hypothesis proposed in this study. 

In addition, now it can be maintained with some confidence that the 

boundary effect is not' an artifact of the- manner in ^jt^ch within- 

clause search is carried oUt. The boundary effect ca|<npt be 

atjbributed to the serial position of the target word vdthin the clause,^ 

the num^per^ of perceptual* units of the clause, the clause type, the 

clause order, the lexical function of the target word, the grammatical 

function of the target word, ^or any interaction of thesfe variables! 

these variables were either hdld constant or tested and shoved no !^ , 

slgnificnat.main effect or significant interaction with clause position". 



. ' ;C^e' might argue that the difference ir> recognition latenqV^by 

clause position wa^^ot a bcnaidary effect l5ut was simply a recency . 

■k * » 

effect, since' thi^ study confounded clause position with, serial 
position 'i€ ihe. target word within, the sentence. Howeyer, a sheer 
recency effect explanation is contrary to the finding that f^r^ 
subordinate clauses mean' RT inc?:eases with ferial posit^pn. Also, ' 
C£v'plan-'Xl97l)'dei^io^s^^a^^^ ^^^^ serial position vis a viis the ^ end - 
of the sentence did ngt accpunt f03B,:tlje ^undary/effect. Therefore, .. 
the data from this study support the boundary effect. • 

'These results do not support the parallel "clause search hypotjjesis. 
The parallel clause search* hypothesis entails an increase -in , mean' R-T 
with serial position vdthin the clause for both clause 'positions, . 
regardl^s of clause , type.' ■ The fihding -in this study, that subordinate 
clauses pi^duce a primacy effect ajid main clauses produce 'a reqei^cy 
effect, regaxeLLess of clause position, suggests that subbrdihatfe and • 
-main clauses are searched -differently from one' anotJier' and, therefore, 
supports the idthin-clause- se^ch hypothesis. It may be speculated 
that the difference" in mode of search between main and subordinate 
clauses is related to the oentrality or pirimacy of the main clause- 
relative to the subordinate clause, i.e., it is suggested that 'DM4 
clauses exhibit a property of primacy over' subordinate clauses. ' j 

' The-"do.Tdnance effect" reported by Komfeld(Note l), that mean 
•RT was significantly faster -for main- subordinate clause .ordfer than ^ 
for subordinateTmain clause order, is accomxted. for by the sijiificant 
... interaction between serial positipn of the ^target word within the • , , 
-clause and clause tjTpc. Kornfeld compared late, • initial ^ subor^nate. 
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clause target words plus early, final, main clause tareet ,^ords • 
(suTx)rdlnate-hialn clause onler) to late, initial, roain clause target> ' 
words plus early> Tinql, subordinate Qlause target wopds C^ee sentences 
2a*- 2d}. El ^is study, - nean^HT was computed for both > eatly .^and ■ 
•-latTe target word position^ for both clause tytifes iri both clause 
positions, ^nd -no significant difference in mean RT by clause order 
was found. It may be noted that ^ if grily the position^ tested .by 
; Kornfeld are' abstracted from Table 2, then » these data also give the 

result that mean H'T for main- subordinate order was significgaitlyv 

■ >' , ■ . / " 't ■ ■ • 

faster thari meaJi ivT foi^ sulx)rdinate-inarij order^.(mean HT' for late,- ' . 

•initial, -siibprdinate "plus learly, finalj^" main .sentences was .89 
seconds; ^iind mean RT for late'^ initial,, main plus' ea^^lyj .flna^"^ 

• subord^l^te sentences was .81 seconds, 't « 2.18, p^i05, df « 15).' 
Therefore, it apDears that the ^dbminance effect" is on e'xperimental v. i 

■V - " 



artifact'. *• , . 

Fina^y, let us return to the original question, of IMs stu^i 

' * ' ' ' / - - - ^ ■ ^ ' 

How is the memory search of a 'two-clause complex sentence in imuxedla^te 

■ / ^ ■ ^ ' . ^ • 

memory carried out? . While a inultiple s^iorage model of sentence 
! processing (Caplan, 1971 ) account tfpr the boifndary ^ffect, it \. 
fails to describe the difference in patiern' of recognitioji latency 
Wtween mainland subordinate clauses; nor do any of the search models ■ 
discussed account for all the data. Therefore, a combined, stoirage-^ ' * 
search accdunt i^ suggested, ^ ^ \ r * • ' ^ 

StorafCe-^Seqrchi ' ' ' ^ 

, ^ , . it 

It. is proposecL that for^:«a?^4wo^clause complex sentence in. iimriedlato 
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memory, the final and ild'tial clauses. are accessed''in*a serial spl-f- ^ V, 
teiminatlng manner. Tlve final clause is Searched ^irstj ,,thei> the 
' ""initirfl clause is cearcfied. . Up«n findinfe a match- -IjctWe en thB probe* ^ 

•and\he target vrord, the 'seairch terminated a^ja^a r'eipons'e-, i^ made 
^ \(the sdrial" ^lause searcH" hypothesis) . . Tlie«subord^|.tc i;lau,se ii! • ^ 
Initial position and the main and subordiiiate clalise^^in .final \ 
position are searched in a primary liuffer; only' the mmn, clause '^n 
' initial position is -searched in '.a secondary "buffer. - H?ems- In the ^• 
primcfty buffer are more .fully represented in memory* thsmilrems inV ■ 
the secondary.Uiffer and hence more readily available, for rfetrieVal. 
^ than items in the ' secondary buffer (cf. Caplani 1^71 1 JarveUa & 
Hentin', 1972)v;';^5^epehdins upon the- clause^ type, a pro^edur'g pf, -'^^ 
' -search -vdthin the clause is employed (the witliin-Qlause s^^h _ . 
~ hynothesis) .. It maf be speculated tliat either thfe wbrds^^he main 
clause are searched in parallel, ifith an increase in- availability of- 
■ words i-dth serial position, " or, alternatively, in a seri^ ^elf- . , ^ ^ 
..terminating" manner counter to the order of - presentation'. The •primacy 
effect found for subordinate clauses^ suggests that a- serial, self- ' " . 
■" teiMnating search in order of presentation may fit thes subordinate' ; • 

clause data. . ' • i. j • ■ . 

^ ■ . Storage- search^ .jf its the following facts: (a) thai, mean recognition 
latency yas shorter ^9"i:' the finTal clause than for the initial^ ciaUsfel \ 
(b) that the longes;); mean recognition latency for the final^lause was " 
less tha« the shortest, mean recognition latency for the initial clause 



' (see Table 2)p(c) that "a xlisproportionaie number of erxors^d deviant ^ 
* reaction" times' were produced ,>rith initial clause target 'wo^s compared 



to final clauso target words} (d) that main and subordinate clauses 

f\ , 
the difference , in RT 

bet Keen earity an*cl' late target words was equal" between subordinate 

clauses in* Initial* and final clause position, but-Tnain clauses in 

initial posiiiion showed twice the witliin-clause diff drence in RT 

* * » 
coijpared to main clauses in final position} (f ) that recall for main 

clauses in initial position was significantly podrgr thaui for main 

clauses in final position, but- thStt subordinate- clauses wer*e Icecalled » 

# : ■ . ' • ' / 

equally well in initial ^d final clausrf' positions ^ Jarvella & Herman,- 

1972).'^ ' i. ^ \' , r ^ 

» Storap:e--Search2 , " . " ' . 



Stp±age-^earch2 diff ers . firqm storage-search-i only in its.'storage 
system^ 3to2rage-searchp proposes "that ^subordinate clauses are sejarched 
in<^p^ secondary ^buffer in both clause positions,^ but 1;hat. main clauses 
'are searched *Ln a secc^dary buffer in initial position and in a primary 
^ buffer iij^ final' position. . Stbrage-s and stgrage-sdarch2 fit 

eqiaally wel^ iflth (a) -^f ) above. However, if ^robab^lty jof recall 
%^ pro^dicted on the* basis of -buff e^ location of melnorized items, thei\ 
ij^'Storase-search2 fits Jarvella and Herman's (l972) results better than'' 
, Storage-searclnj^rf*' It accurately predicts, that main clauses will* be 
\ r,(|^^led better than suboniinate clauses- in final posi*tion but that 
. in initial position recall between the clauses vdll'not differ. Stgzage- 
^^^^arclij^ makes the ojpposite" predictions, r^' 

^ a' parallel ^del of clau.3e accessinglTproposes thw^ the subject 
;5eQrchas both initial and final clauses 'siimiltaneously* Final clauses 
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axe searched faster than initial clauses *1)6cause they .are more strongly 
represent eel In m(^cfry or more folly represented. However, the elaim • 
that ini^ilal .clause uords entej ^the secondary buffer cy^d |inal clause 
iroitis enter .the ^rii^iary buffer,, regardless o£ clause type, .fails to 
account for (e) and (f) above aiid malccs (l>) less intelligible thai! with* 
$5torD.se~sc^'^chj[ or stopaGc-scarch^, Siiuilarly, Caplan's (497l) ' 
proposed multiple perceptual forage systeia falls/ to account for ' 
(h), /e), and (f). *> Other mul-^J)le storage memory systems (Waugh & 
'Kornvin, 196'5; .COLanzer, 19/?^) olso f^il "to accoun-t Xor facts like, (e) 
.and^r) vrltlidut claU)ra-6lon. If the parallel model is^odified 4o 
inciudo the ■'buffci- systems of s-torage-fcearchj[ or storage-searchg. it ; 
predicts that suliprdinate clauses jrlll not- show a 'difference in RT 

beWcen clause -position. ' ^ith the ""buf-f er system of storage- searchji^ . 

■ ■ ' ' "* - • ' ' ^ 

the subordinate clause is searched* in th<? primary buffer in both 

clause positions, and with the buffer system^of sto3jage-search2 the - 
subordinate claus<^ is searclied in the i^condary buffer in botli clause 
positions/ Hence, , a parallel 'model of clause accesrsing does not fit 
- the evidence discu^ed here as wll. as a ^criefl. model of^ ause 



♦ adbcssing^, * • ^ ^ 

• TiiQ storage-sbarca account raises a number of qu^^^ons which ■ ; 
require further rcsc:}Xch. Most obviously, is subordinatk^claute seaorch 
serial, in order «of presentation, 'and self-tcrifiinating? Is main clause * 
search parallel with increasing availability of -items, or serial self- 
terminating and ccrimter to order of presentation? Also, in the present^ 

" study it was. not establi^ed whether .primacy is a syntactic or a 
semantic properby. ^ ^ V 
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Footnotes ^ ■ 

^liiis research was carried out uhile I vras a guest^n T. G. B^ver's. 
laboratory at.Goltoibia University. I am indexed to T. G, Sever for 
many hours of guidance and discussion, although I solely am responsible 
for any sliortcoraings in this ]^per» 

^In addition, Caplan (l971f 1972) confounded lexical and syntactic 
function with serial posiflon within the clause, clause position, and 
clause type-:-notice that "oil" is a nouji in sentence la and an adjective 
in lb, that "oil" is the obfleat in la and part of the subject* in lb. 
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clause position (lst/2Ti4) 
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I 19.182^-*- 


clause""^ type (M/S) 




0.015029 


•J?. 015029 


■ 1 


serial position, of 




0.009062 


* 

' 0.009062 


1 1 ' 


1 / O V Xf / c 




0.006830 


0.006830 


• 1 ^ - . 


/t Y 1 / 0 




0.016(630 


0.016630 


1 


E/L X M/S 
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Table 2 



Monn RT (in* seconds) £ov=> E and L' Target Items in Fina'l, and Initial 
Clause Position by Main and Subordinate, Clause Type » ' 



Initial Clause " Final Clause - 

Subordinate * Main Subordinate Main 



E .L E L E .L.E L 

' - " , 

.9141 » 1.000 1.035 .8857 .7364 '.8227 .7803 .7052 
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Figure 1 . Int eradjion between early versus late target word position 



* and main versus subordinate clause type* 
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Practice Sentences: * . , \, 

* 

A considerable amount *qf time w^s lost, 'when Chuck broke his rigRtrarrai 
Considerable - . * * / 

Check all the fine 'p5^^tit , befofe ymi. sign a new lease. Sigp 

' Even though the question is minor, t>hink it through. Greeyi > 

Successful businesses start up, when the government restricts, imports. 
? ' Restricts ^ * . 

No matter how much care you take^ wotk clothes get dirty. <> Dirty 
^ Eat more protein, if you want to gain rtore strength. Fjaot 

Filler Sentences: . ' , . * . ' ' ^ 

Th§ committee unariimousl;^ agreed on adopting the new rule, ^ after the 
the Congress openly argued about the issues. Openly 

By making his plan kno^n, Jim brouglit out the objections of Everyone. ^ 
' B^by ' ' • . ' ^ 

' After the dry summer, pf that year ,^most ^vegje table crop3 were ruined. ^ 
Ruined . • . - 

■ «7 

While John was patiently V^itirfg for th6 doctor, he. flipped casually 
through a magazine. Casualty 

It soon .became obvious that our luck would not hold out. It 

When Ralph's father decided to retire, he moved to the country to live. 
Train . ^ : / ^ 

* « • * " 

While Peter took tR^arbage out to the incinerator ^ Henry started to 
put the model airplane together yesterday. To'getrher 

Blood stains stay *in the fabric no matter how hard-you try to clean it^ 
Clean '\ ' <j * : ' * 

What bother^ old women shoppe^rs most. of all is that men ignore them.. *^ 
What ' - > ^' 

A fight did not .. immediately break out thank goodness although the 'bully 
deliberately bumped* into the little gu;y this morning,. ' Delibe/gately 



We bring, liquor , pvery .time visit friends..^ Saw * ^ 

You'll leatn to, like cheese when you go to France tA ^iive. 'C^Jt 

After^the teacher jokingly announced that there'd be'a qui^^/^nny stu- 
dents nervously glanced at one anorther. Nervously ^ 



The sun iS out, although the forecast calls for more rain. Sun 

i 

itteA wl 



No matteAwhat the students say, fehey^^'CTvjL]^ all pass . >Pas^ 

Mary ^ 



V 

We frequerifcl^ argttie^ about little. t\ 
^- left our commune. ^ Mar 



IV it ta 



Trees seem greenet: whenever it tain^ 



ings, after Tom, Bill, And Ma 



very hard. Skirf 



Although the patient now wants a curV»^e must vait. Although . 

The new b^w left quietly throqgh a back door, because he felt comfortabl 
with'^only one person in the room; Only 

Fans go wild whenever this goalie ^s^ps the >uck. JRun ; . * 

When mai^agement* does * not raise wages, ^tikes xesult. dup ; * .^^ 

.When the child spilled the milk accidenfe^ly<>on the floor, the ^^ppy ^ 
merrily \7aged his tail .yesterday . Mef ril^ , 

Ser,ve good gcotch if you want friends to think you are- rich. * Rictx 

" ^ ' * 7 • ^ ^ , , ^ V ' 

Though some* disagr-oenients still exifet, peace is near. Yard ^ 



Experimental Sentences: ' - ^ ' ' i • 

The man ^on the flying ''tta^e^sfe was the, most breath taking act^of all, 

thqugb the strained bLear^and the (ijowhs were 5un to watch. Ctown3< ^X 

The man on the flying trapez^ was^ ttte most -breath taking .act of all, 

though the clowns and the trained bear were fun to watch. Clowns ^ 

Though the man on the fl|ing trapeze wa§ the mos't breath taking act *o.f -i 
all, ttrejtrained be'&r 'and the clowns were fan to watch. ^ Clowns^ 

Though^ tfie man on the fljfing trapeze was^ the most breatb* taking act of. 
all, the clowns andfthe trained bear were fun to w^ch* Clowns 

The trained bear and the^ clow;xs were" 'fun to* watch, thougfi the man on 

the-^flying trapej^ was the most breath taking act of. all* Clowns 



The clowns and the traine_d bear were fun to watch, though the man on 
the**f lying ^rapeze was the most breatH taking act of all. Clowns 




Oft^ough the trained boar and the clowns wer^ fun to watch, the man on 

the* flying trapeze was the most breath taking act of all * Clowns 

bear were fun to watch, the man or^ 
^ ^ . . St breath taking act of all. * Clowns ^ 

> Though it was nice to sp€ak often to you J the telephdne bill was ridicu- 
j loudly high W OJJ^n , ^ ♦ ^ ^ 

Though it was /nice to often speak to you, tlie telephone bill was ridtcu 
lously high. Often ^ * . • ^ . 

It' was, nice to speak often to you, though the telephone bill was ridicu 
lously high. .Often • 

It wa$* nice to often speak to you, though the telephone bill was riHicu^ 
lously high. Often * ' 

Though the telephone bill was ridiculously high, it was nice to speak 
4- often to you. Often » ' • * . 

•Though the telephone bill was ridiculously high, 'it was nice to often 
> speak to you. Often n ' \ 

The telephoire bill w^as ridiculously high, though it was' nice to spe^lrt 
often .to you. Often - ^ 

, Jhe t^elephone bill was ridiculously high, though it was^ nicife to often 
• speak to you. Often ^ \ 



The large chair or the small couch must be move<lV while the rest^ of the 
furniture can remain just where it, is'. Chatr 

The large couch or the 'small chair must be moved, while the rest of the 
furniture can remain just where it is. ghgir | .^^ .\ 

While the l^rge* chair or the small couch must be moved, the rest o| the 
^furniture can remain just vhere it is. Chair « ^ . ^ , 

While the large couch or the' small chair must betmoved, the'resjt of the 
furniture can remain just where i^: is. , Chair 4 ; ^ 

The rest 65 th^e furniture can remain jujst where it is| while the large 
chair or the^nrall— couch must- be' moved. Chair . 

The rest of the furniture can remain just where it ist| while the'large^ 
couch or the small chair must be moved. ^ Chdir • I < 

^n^Jhile the rest of the furniture can remain just where it is, the large 
chair or^the small couch must be moved. Chair 
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'While^thc rest, of the furnitVre can tremain just where it is, the large, 
, couch or the" small chair must be ntoved. Chair . , 



While the new girl was a whiz at reading', writing, and arithmetic, the 
- new boy could* not speak or. write- well . Speak 

•tWhile Jrhe new girl was a whiz .at r^ading^ writing, and arithmetic, the 
' new boy could not write or speak well. Speak 

The new girl w'as a whiz ''a^ reading, writing, and arithmetic, -while the 
new boy could not sp^ak. or write well. Speak - - ' 

Thp new girl was a whiz at reading, writing, and arithmetic, while the 
new boy could not^-vrite or spe'ak well. Speak 

While* the new boy could not speak or write welT, the new girl was ^ whiz 
at reading,' writing, and arithmetic. Speak 

^While the* new boy could not write or speak well, the new girl was a whiz 
''at reading, \^iting, arid* arithmetic. Speak 

The npw boy cbul4, not speak*or write well, while the new girl was a whiz 
at reading, ^/riting, and arithmetic 1 Speak' 

The hew boy could not writeXor speak well,' while the new girl was a whiz 
* at reading, wri||(i.ng, and arithmetic. > Speak 

■ *\ . 

The clerk packed the beer, the coke, and the milk, while we decided on 
who would pay for the groceries. Beer 

✓ 

The clerk packed the coke, the beer, atjd the milk, while 'we decided on 
who would pay for the groceries. B^er • *" ' , * • 

While il|he clerk packed the coke, the.be^r, and' the milk, we decided on 
who would pay for the groceries. . Beer 

While the clerk packed the beer, the coke, an^ the milk, we decided on 
who would pay for the groceries. Beer 

We decided on who would, pay for the groceries, while the <*16rk packed 
the beer, the coke, and the milk. Beer . 

decided on who would pay for the groceries, while the, clerk packed 
the coke, the. beer, and th^ milk. Beer ^ 

WKlle we^decided on,^who^ would pay for the groceries, the clerk packeil 
the coke, the beer.*, and the milk. 'Beer 

While we decided* on who would pay for the groceries, the clerk packed 
the cokcj the beer, and the milk. Beer 



»^he'boss came into the * room', when Jack^glanced quickly at the Iwrk he 
had. done. Quickly 

The boss came into .the i^om, when 'Jack quickly glanced at the work he 
had done. , Q uickly s 

When the boss came into the rd^m,^ Jac^quickly glanced at - the work he 
^ had done. Quickly 

<. 

]f!\\on the boss came irrto the room, Jack glanced qij^ickly at the work he 
had done. Quickly 

Jack glanced quickly at th^^ work he had done, when the boss came into 
the room. Quickly 

Jack quickly glanced at the work he had done, when the bpss came Into 
r the room. Quickly ^ 

" • - ' . , S^' ^ 

iJhen Jack glanced quickly at the worfe i^^*iad done, the boss came into 
th^ room. Quickly 

i 

When Jack quickly glanced at the work he had done, the boss came into 
the room. <juickly 

While the guest* had*^cbcktails* in the living room, the , cook sliced tlxe 
bread and cut the steaks.' Sliced ^ * 

» ' ^ "1 

While the guests had cocktail^ in the living room, the cook cut the bread 
anJ sliced the steaks. Sliced 

! . V^' i ' . ^^^^^ 



The guests hai cocktails in the living room, while the <^ook cu^Thg bread ^ 
. and sliced the steaks. Sliced ] ^ v 



The guests had cocktails in the* living room, while the cook sliced the 
bread and cut the steaks. Sliced . - ^ ^ 

While the cqolc sliced the btead and cut the steaks, the ^Sets had cock- 
tails in the living room. Sliced ^ J , * 

While the coOk sliced the bread' and cut jthe steaks, the^guests had cock- 
tails in the living room. Sliced ' - 

The coolc: sUice^s* the bread , and cut the steaks , while the/ guests .had^cock- 
taiis in the living room, i Sliced . - L 

The cook cut the bread and sliced thg steaks, while the gi|ests had .cock- 
tails in the living room. Sliced ^ 

. . • * 

Though Joe^will come home soon to "eat a hot meal, Barbra must^rj^h off 
to her night shift at the hospital. Soon - 



Though Joe will sQon come home to eat a hot m^l, Barbra must rush off 
• t# her night shift , at' the. haspttal\ Soon 

Joe will soon come Komc to eat 'a -hot meal,' though Batbra must rush off ^ 
to her night shtft at the hospital. Soon ' ' 

Joe will come home soon /to eat a hot meal, though Barbca must rush off* 
to her 'night shifl'at the hospital. - Soon ' 

Though Barbra. must rush off to her night shift at 'the^ospital ,^ Joe will 
•come home sooa to eat ^- hot meal. Soon 

Though Barbr^a must, rush off to ,het night shift at the hospital, Joe will 
soon come home to eat a Jiot meal . Soon * . 

^ ' ' ' * . . ^ \ ^ ' * • 

Barbra mugt rush off to her ni^ht-^hlft at the hospital, though Joe will 

come home soon to eat. a hot meat* Soon ^ * , ' 

Barbra must rush off to her night shift at the hospital, -^hou ghL Joe will 
so'on come home to eat a hot meal«. Sopn * . ^ * 



